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Bcccoiowwh Maytwo-HCcncnoeaTCJibCKMH HHCtHryr no KpcnjicHHio 
ckB3*hh H 6ypoBUM pacTBopaM: 




154) yCTKOftCTBO JU1H PEM0HTA OBCAJIHUX K0J10HH 




Hj06pCT(OTHC OTHOC»ICJI K yCTpOHCTBaM, fljW- 

MCHHCMbiM npH ycxaHOBKC npoflontwo- ro<J>pHpo- 
BSHHBix nnacnapeS H3 MCTaJuiiwccxax ipy6 
b o6cauottixi KOJioHHax He4>Tsmux t raiOBMX h 
boajwwx acBajom c uejino BOCcraHoaneHiw 

repMCTHHHOCTK CTCHOK KOJIOHH. 

FbBecTHO ycrpoMCTBO jyw ycranoBicH Mera/i- 
mneocHX iwacTwpeM, cor^pxamcc mjkwihchkwm 
aouucocroto anaciinHbi a cocyn. cnycicaeMWH 
k Mccry noBpexncHH* kojiohmm ha ipoc«. Ha 
DOBCpxHocTH Gajuiona cncunanbHWMH saaotMa- 
koi Kpcimrai MCTajuimrecxHi! ro4>pnpoBanHNM 
onacrupk Bayrpii rruiacnnHoro cocyfla b »w- 
KocTb noMcmeii BopwaHOH aapaa c oncKipo- 
ACTOKaiopoM. PacoiHpcHHC tuiacrup* b kojioh- 
He ocymecriiJicTCJi'.npH sapbiBc o^njuHU^^ 

Ochobhmm Hcnocra tkom rrroro yapoHOBa ab- 
/were* t Tpyjmocib AociiaceHK* paBHOMcpHoro 
pacniHpcMjrW^ ruiacTwpH no bcch tutsmt. 

HaMobnce.fijiiOKHM no icbovkckoh cyuwoc- ^ 20 
th h flociwracMOMy jxiyjibTaiy k npcjuancMO-* v 
My flBUHCTCJi ycTpoHOBo ww pcMoma o6caA- 
hmx Konoim, conepoKamcc no/iyio unaHry c 
ynopoM. <J>opMHpyioiuyio ynpyryio ronosicy. 



to 
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xecTKHH KOHyonyaHCOH u yaaHowicHHufi hb^^ 
uii2Hrc Mewy ynot»M h KOHycoM-ipraHCOHOM^v v : 
npooonwio. n^pHpoBaHHufi .'njiafibnj>b^I2K ; ^^-' 

HcAocraiKOM WwcTHoro yCTpoficmi ; «Bn*-| V 
ctcji ro. wo mcCTKHfl KOHyc-nyaHcoH 4 np<Ai*a ; |^ 
pvacjibHoro pacumpcHiui npoflonbHO-ro^pHfWBBH-^ 
Horo nnacTwpa bmoojihch c rjiajucofi 6oKOBofl^ : 
noBcpxHocrwD. Tbkoh K.OHyc npH pacujKpcHHH ' 
.biuakh nnacTMpn coojwer o6paTHMH ncpcmO 
MCTanna. B poynwatc kbxiuh K3 Bnajyoi o6- 
paayer abomhnt Hcao«MMbi ruiacrbipa k kojioh- 
hc. ApyrnM HCAOCiancoM ycTpoMcraa bbjwct^^ 
BoaMOxaiCKii* 3ixnHHHBaHHJi KOHy^nyaiicoH^g^ 
b ooVaOTofi-KonoHHe h>» HcjHawwvMcAj^ 

HMUbl MC3ICHy ^ HX£ AHaMCTpaMH . . .^J0^f^^^^^[ 

Uenuofioo6pCTC^^ 
Ka vcTBa peBmnif S! noBbiuicHMc HaacxHOCTM 
cro nyrcM bcioiioWhhji 3ax/iHHHBaHiw b pc- 
MOHTHpyCMOH KOJIOHHt KOHyca .|^W00fla^_ 

ww pei^foCS^x? ^ 
nojiyw iinaHr^c ^pOM. *opMHpyiomyio yn- 
pyryw nwiOBicy, MtaKnik KOHyc-nyancoH h: 
ycTaHOBJicHHMH Ha unaHrc Mc^ny ynopow : 
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KOHycoM-nyaiicowoM nponojibHO-i^pHpoBamibiH 
nnacibrpb, KOHyc-nyaHcon BbtnoiweH c npojumb- 

^.HbfMH K3H3BK2MH, HMCWUIHMH flCpCMCHHblM pa- 

% i^cC r yBWinwBaioiuHHai ot MeHMiiero ocHoea- 



a npoueo: paciuHpeiiH* BnajiMii BKmo<aeTOi 
yxiacioK KOHyca, »ia kotopom yroji o6pa3yioweH 
KanaBOK BoapacTaer no 35-40°. BnanHHbt imacv 
tmph » 5. ynpasnacMbie 3THM ynacncoM^ pc3KO ; 
' ,r - ; h nou T3KMM yrnoM paopbiBa- :r f 

, KOH ^^ . 

fe^-^^^cb^HeT . 35-40° r^^^^^^W^^V^^^. 
fc^" h» :/ Awiv: 1 ii3o6Da»cno vctpohctbo b j Tpaiic- >v.|0 v noBopoxa: 06 



N 



V' 



coHa 2" muwoiuio wnwei Ha KaiecrBO ; paciuH- 
. peHiw imacTwpH m oceeoc ycttnHe npoxoww- £~r, 
hhh KOHyca-nyaHcoiia. Yron nbaMMa oBpaayio- r, 
20 men Mcnee 35° He naer mh fl aex HeaHawrcb- -,. 
„oe yB«n«eHHe npoxoaHoro ^aMeipa. iwacrbi- 
p«, a yron nom>eMa o6pa3yiomeH 6onee. 40 , . ^ .. 
Bea« k DHaMHtenbHOMy yBenmeHHK) Heo6xonH- 
mmx occbhx ycwiHii nun npoxoaoKHHH KOHyca- 
J5 nyawcoHa h yxyflUKHHio KawrBa pacumpeHHH. 



•jnccmn". »/■■•" . ■ . . .... .3. - 

^CnywaciCT ycTpoiicr bo b cKBaxcHHyL .KiMecty 
HapyiucHHH KO/iomiM na Haeoaio-KOMnpeccop- 
Hbix vuih 6y P Hni.Hbi* xpyoax 4 BMecre c. Me T aa- 

J1HNCCKHM lUiaCTMpeM 5. KOTOpWH.OaHHM.KOH- 

iK)M onHpaeiCH 11a KOHyc-nyancoH 2, a ot oce- 
Boro ncpcMCUiCHHfl BPepx ynep*HBaerc» yno- 

poM 6. ••: " 

. ;v JKcctkhh KOHyc-nyaHcoH 2 npencTaBJiHCT co- 

; 6o8 ycc-KHHbifi koi^c (<pHr. 6). Ha .6oKOBOH ; • _ M|e y „ onMM i o6p»yiom^Ka- -. a 

nosepxHOCTH KOToporo ^^efe^ 

«™" "" ^- ^SkT ' ^"S^n^rKZcoM-nya^HOM^xo^ 

p, S. yron Ha^OHa oepaoy^CH^aBOK 7, ^7^*™*™ » ot— no k uhb- 

cocraBJiBwrnnH 9-12 , ynejiHWuaeicH bo 35- J0 HHaMeTp ^ 

40° y eonuuero ocHoaaH*. KOHyca. PaaMyc Mcrpy KOHyca «a 6-7 mm b 146 « «° B * 

KanaBOK ncpcMCHiiuH. V mch^to ocho.«hhh o6cama,x Tpy6ax. 3to no ^" < ^""^ C " . 

I ,, KOHibHrypauHA KOToporo HOBTopfler ^^^yMeHumns nHaMnp ycipoHCf. .fl^.^W . 

paouupcHMH nnacrapfl majucHM KOHycoM c : _ 
ynioM nonbovia oGpaiyiomcH b 9-12 , KaK 
3io,npHH*TO b npoTOTHne, npoxoxwoii waMCTp 
cooTBtTCTByci zuuMcrpy KOHyca- nyaHcoHa. . 

OopMyJia H306pCTeHHH 

ycrpoMCiBo rjih peMOHia o6cajiHMX KonoHH., 
coflcp^camcc nonyw iinaMry c ynopoM, *o P mh- 
pywwyx) ynpyryro ronoBicy, jkcctkhh Konyc 



ycy BiuumH njiacibipH/a 3aTCM' yBcnMWBacTCH. 35 
HanpHMepV flna KOH>'ca-nyaHcoHa, npHMCtwcMO 
ro aha p€Moma 146 mm o6caj^x^K0JiOHM^ - ; 
paonyc KaHaaoK y MCHMiiero ocnoBaiowJ (cJ>hf3) 
cocrawweT II mm, b cpcnwcM cmchhmV (*nr.4) 
16 mm, y eommcro ocHOBaHHH KOHyca ^ 
28 mm (*ht. 5)- . " 

ycraaoBKa luiacTbipfl » kojiohhc o6cajmux 
rpy6 ocymccrwiflCTCfl nyieM npoianiBajoia 
pc3 Hero *ecTKon> KOHyca-nyaHCOHa 2 • 4><>P- 
MHpyiomcM rojioBKM 1 (4>nr. 2). 4J 

B.Haqajie, b 6c3onopHOM .($ht. 3) H lacnw- 
bo b onopHOM^ttmr. 4 h 5) pcx<HM^paaim- v 
pcHwr, Korna Bbicrynw imacTwpH 5 4 Ha^ioi a 




,s w£Jrr V P h ynie r noHMMVfo6pa3yiTOeH^|aH^ 
bok b 9-12° (<J>Hr.6). BnaflHHM nnacrupH 5 




¥&nyaHC0M m yciaMOBncHHMH Ha unaHrc MC^y 
v^FyribpoM m KOHycoM-nyaHcoHOM npoflOJiMio-ro*-., 
pHpOBaHHWH luiacTbipb, o i n H ^ ^ n m 
Ih^icm^o, c ucjitw ynyniuci^ k»wi> 

ioHTS H^ lioBblinCHMH H»«W«^i^^^%^ 
HCKJTK>qCHlW 3aKJlHHHBaHHJI " B 4 'pCM0MTH*^ . ^ _ 



• nyTeM Mcioiio^eHwi aatcjiMHiraaMHJi b' peMOHTH-V 
" „„ mmn , K KanaBKaM ko* v pyeMoii KOJiOHHe Konyca-nyaHCOHa, nocnciDWH 
npH 3tom njioTHO npwieraioi k.^^^,"^ c nponoiibHUMH KaHaaKaMH. hm«o- • 
Hyca-nyaHcoHa 2. KomaicT hx • B A^?^^^?^ ( ^^^^^^^^^^^j^^^^jyg^pajiHyc, yBemromawmHflci. 

cc fle4K.pMa.ou. Bnajow CaaronapH "^ Me ^ ° r cobmciuchm c . 

My paanycy 7 M b^mb wiei no nyre (*htJ- np« KOHyca-nyaHCOHa, a 

6c, oepaTHOTo „epen,6a MeTaaaa, ^ H «LZ y eonMUO- 

npcaoiBpanucr oopaaoBaHHC i.enoBCHMOB. 3aTeM yron Hawiona oup y 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2] . 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The fiirrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a s-ope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch m/itch the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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